Structure of an engineered porcine phospholipase A2 with enhanced activity at 2.1 A resolution. Comparison with the wild-type porcine and Crotalus atrox phospholipase A2.
The crystal structure of an engineered phospholipase A2 with enhanced activity has been refined to an R-factor of 18.6% at 2.1 A resolution using a combination of molecular dynamics refinement by the GROMOS package and least-squares refinement by TNT. This mutant phospholipase was obtained previously by deleting residues 62 to 66 in porcine pancreatic phospholipase A2, and changing Asp59 to Ser, Ser60 to Gly and Asn67 to Tyr. The refined structure allowed a detailed comparison with wild-type porcine and Crotalus atrox phospholipase A2. The conformation of the deletion region appears to be intermediate between that in those two enzymes. The residues in the active center are virtually the same. An internal hydrophobic area occupied by Phe63 in the wild-type porcine phospholipase A2 is kept as conserved as possible by local rearrangement of neighboring atoms. In the mutant structure, this hydrophobic pocket is now occupied by the disulfide bond between residues 61 and 91. A detailed description of the second binding site for a calcium ion in this enzyme is given.